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EXECUTIVE SUMMARY 
 
The water quality and biological communities of 
the Yadkin River basin were most recently 
evaluated  in 2001.  The previous assessment was 
conducted in 1996.  The 2001 water quality 
assessment conducted by the North Carolina 
Division of Water Quality included 106 monitoring 
locations for benthic macroinvertebrates, 56 fish 
community assessments, 46 ambient chemistry 
locations, 26 reservoirs, and 2 fish tissue 
evaluations.  These monitoring efforts were 
supplemented with effluent toxicity testing at 80 
NPDES facilities and the investigation of 19 fish 
kill incidents.  The Yadkin-Pee Dee River Basin 
Association also conducted ambient chemistry 
monitoring at an additional 71 locations. 
 
2001 was representative of a drought year with the 
potential to reduce impacts from nonpoint sources 
and magnify the impacts from point source 
discharges.  This flow regime must be kept in mind 
when looking at temporal and spatial changes in 
water quality. 
 
Observed water quality concerns in the basin 
included increasing nutrient enrichment, 
increasing urbanization and suburbanization of 
once rural landscapes, instream sedimentation 
from nonpoint sources, and instream impacts from 
permitted municipal and industrial dischargers.  
Most of the monitored reservoirs, including 
municipal drinking water supplies, were observed 
to have excessive algal growth and associated 
concerns with dissolved oxygen and pH.  These 
problems were caused by low flow, sedimentation, 
nutrients, and toxicants. 
 
Despite these water quality concerns, there are 
still many streams with very good water quality 
characteristics and that have not changed since 
the 1996 evaluation.  These streams tend to drain 
forested catchments such as those found in 
Wilkes and Surry counties and in the Uwharrie 
National Forest.  Excellent or Good biological 
ratings were documented at 36 percent of the 
benthic macroinvertebrate and 57 percent of the 
fish community sites.  Many of these sites are 
currently rated as Outstanding Resource and High 
Quality Waters. 
 

Approximately three-fourths of the benthic 
macroinvertebrate and fish community sites did 
not change between the 1996 and 2001 
assessments.  Improvements in water quality 
ratings were related to wastewater treatment plant 
upgrades or the closing of industries. 
 
In 2001, 19 percent of the benthic macroinverte-
brate and 14 percent of the fish community 
evaluations suggested impaired conditions (rated 
either Fair or Poor).  The most degraded water 
quality was found in Forsyth, Rowan, Iredell, 
Cabarrus, and Davidson counties.  Measured 
declines in water quality since 1996 were 
attributed to increasing nutrient enrichment, land-
use changes, low flow conditions, and habitat 
degradation. 
 
Fish kills and fish mortality were relatively low in 
the basin.  Elevated mercury levels have been 
measured in largemouth bass and bowfin collected 
throughout the basin.  This condition has also 
been observed throughout coastal river basins in 
the southeastern United States.  Atmospheric 
mercury deposition and bioaccumulation have 
been shown to provide a significant influence on 
these observed levels.  A mercury fish 
consumption advisory is in place for largemouth 
bass in Ledbetter Lake and there is a statewide 
fish consumption advisory for bowfin. 
 
No temporal patterns in dissolved oxygen were 
observed using all historical data.  Turbidity 
standards were exceeded throughout the basin.  
Exceedances of the action level for copper were 
measured at 35 of the 46 sites.  Thirteen sites had 
fecal coliform bacteria levels greater than a 
geometric mean of 200 colonies/100ml.  
Monitoring locations with elevated nutrient 
concentrations were all located below permitted 
wastewater treatment facilities. 
 
Since 1996, municipal and industrial facilities have 
been in compliance with toxicity limits in more than 
90 percent of the evaluations.  Only 10 of the 80 
facilities with toxicity requirements have had 
difficulty meeting the permitted levels. 
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OVERVIEW OF THE WATER QUALITY OF THE YADKIN RIVER BASIN 
 
The Yadkin River basin is the second largest basin 
in North Carolina, covering 7,213 square miles 
within twenty-one counties (Figure 1).  The basin 
drains many subecoregions.  The mountain 
ecoregion includes the Southern Crystalline 
Ridges and Mountains, and the Eastern Blue 
Ridge Foothills; the piedmont is broken up into the 
Northern Inner Piedmont, the Triassic Uplands, 
the Sauratown Mountains, the Southern Outer 
Piedmont, and the Carolina Slate Belt.  The lower 
part of the basin lies within a small section of the 
Sandhills.  Streams within each are affected by the 
soils, geology, vegetation, and topography that are 
characteristic of the ecoregion. 
 
Originating on the eastern slopes of the Blue 
Ridge Mountains in Caldwell and Wilkes counties, 
the Yadkin River flows northeasterly for about 100 
miles, then flows to the southeast until it joins the 
Uwharrie River to form the Pee Dee River.  The 
Pee Dee River continues flowing southeasterly to 

the North Carolina-South Carolina state line and 
then through South Carolina to Winyah Bay. 
 
All 2001 samples were collected during a drought 
year that had the potential to reduce the impacts 
from nonpoint sources and magnify the impacts 
from point source discharges.  This below average 
flow regime must be considered when looking at 
changes in water quality. 
 
UPPER YADKIN RIVER (SUBBASINS 01 - 07) 
The Yadkin River and its tributaries originate in the 
mountain ecoregion (Figure 2).  Many of the 
mountain streams are classified as trout streams, 
and, in terms of fish communities, are considered 
mountain cold water and foothills cool water types.  
Stone Mountain State Park and Doughton Park 
(part of the Blue Ridge Parkway Recreational 
Area) contain some of the best water quality 
streams in the upper basin. 

 

 
 
Figure 1. Geographical relationships of the Yadkin River basin in Virginia, North Carolina, 

and South Carolina.
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Figure 2. Geographical relationships of the upper Yadkin River basin in North Carolina. 
 
The cities of Wilkesboro and North Wilkesboro 
both have wastewater treatment plants that 
discharge to the Yadkin River.  Sampling in the 
upper Yadkin River in 2001 near Patterson and 
North Wilkesboro found a noticeable degradation 
of water quality, with reduced benthic ratings and 
evidence of nutrient enrichment and severe 
sedimentation impacts to instream habitat.  W. 
Kerr Scott Reservoir, located upstream of 
Wilkesboro, is the first of the Yadkin River Chain-
of-Lakes.  This 1,450 acre reservoir also had 
indications that nutrients are beginning to seriously 
impact the reservoir.  Additional sampling is 
planned to further address this issue. 
 
The Yadkin River next encounters the Winston-
Salem metropolitan area.  Winston-Salem is one 

of the largest urban areas in the state, with many 
streams potentially affected by urban runoff and/or 
permitted dischargers.  There are many permitted 
dischargers in this urban area, but the largest are 
the Winston-Salem Archie Elledge WWTP and 
Muddy Creek WWTP.  Urban streams in the area 
(Muddy and Salem Creeks) usually had poor 
habitat, but the invertebrate communities also 
suggested toxic conditions.  Smaller tributaries 
outside Winston-Salem in agricultural areas 
usually had Good-Fair water quality, though some 
areas had Fair bioclassifications perhaps due to 
the extreme drought and very low flows.  Lakes 
surveyed in this area often exhibited symptoms of 
excessive nutrient loading with documented algal 
blooms. 
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In addition, the Roaring River dropped in 
bioclassification to Good, with indications of 
nutrient enrichment, perhaps due to increased 
numbers of animal operations in this watershed.  
Smaller streams in this headwater area still have 
water quality ranging from Excellent in 
undeveloped areas to Good-Fair in areas of 
development such as Moravian Creek. 
 
As the Yadkin River flows through the town of 
Elkin and on through Surry County water quality 
improved to Good, perhaps as a result of reduced 
nonpoint impacts in a drought year.  Major 
tributaries that originate in the mountain ecoregion 
include Elkin Creek and the Mitchell, Fisher, Little 
Fisher, and Little Yadkin Rivers.  Biological data 
showed no major changes in water quality for 
these waters during basinwide surveys, with 
Excellent, Good and Good-Fair bioclassifications. 
 
The Ararat River and its tributaries originate in 
Virginia and flow generally south into North 
Carolina and into the Yadkin River, just before the 
Yadkin River begins its turn to the south.  Land 
use in the area is mostly agriculture and 
suspended sediments are a problem.  Water 
quality in the Ararat River downstream of the Town 
of Mt. Airy 's WWTP improved to Good-Fair and 
Good in 2001.  This was most likely due to 
industries closing in Mt. Airy which caused a 
decrease in effluent volume.  Tributary streams 
ranged from Fair to Good for benthos, but fish 
community data indicated Excellent water quality. 
 
Below the confluence with the Little Yadkin River, 
the Yadkin River begins flowing almost due south, 
then slightly southwest in the piedmont ecoregion.  
Tributary streams such as North Deep, South 
Deep, Forbush, and Logan Creeks reflected this 
change from mountain to piedmont topography 
and have slower flows and sandier substrates, and 
primarily Good-Fair bioclassifications. 
 
The South Yadkin River originates in the Brushy 
Mountains and is a major tributary that enters the 
Yadkin River north of Salisbury in Rowan County.  
The river and its tributary streams comprise large 
watersheds in Iredell, Davie, and Rowan counties.  
The largest metropolitan area is Statesville.  Land 
use within this subbasin is mainly forest and 
pasture.  The two largest dischargers in the 
watershed are the Statesville WWTPs to Fourth 
and Third Creeks.  Water quality in the upper part 
of the watershed is Good or Excellent.  Benthos 
(Good) and fisheries (Poor) data gave contrasting 

pictures of Third and Fourth Creeks, both sandy 
channelized streams with little instream habitat. 
 
Grants and Town Creeks flow through the urban 
areas of Salisbury, China Grove, Spencer, and 
East Spencer.  Then, Grants Creek flows into the 
Yadkin River and Town Creek flows into the Crane 
Creek arm of High Rock Lake.  These streams 
suffer from urban runoff, poor instream habitat, 
and effluent from many dischargers. 
 
High Rock Lake is the largest impoundment of the 
Yadkin River and is located in Davidson and 
Rowan counties.  Its surface area is 15,750 acres 
and it has a drainage area of nearly 4,000 square 
miles.  The lake is eutrophic, and has had 
problems with excessive algal growth, elevated 
pH, dissolved oxygen, chlorophyll a, and nutrients. 
 
The cities of Lexington, Thomasville, and parts of 
High Point are located in the Abbotts Creek 
watershed.  Land use is still mainly forest and 
pasture but there is a greater percentage of urban 
areas in this subbasin than in any other subbasin.  
The large number of dischargers, sedimentation 
effects, and nonpoint runoff in this watershed were 
reflected in the degraded water quality. 
 
LOWER YADKIN RIVER (SUBBASINS 08 - 17) 
Below High Rock Lake dam, the Yadkin River is 
composed of a chain of impoundments --  
Tuckertown, Badin, Falls, Tillery, and Blewett Falls 
Lakes (Figure 3).  Eutrophication affects all these 
lakes, with nutrients coming from developed areas 
upstream, agriculture, and shoreline development. 
 
The Uwharrie River joins the Yadkin River at Lake 
Tillery.  The Yadkin River now becomes known as 
the Pee Dee River.  Headwater streams in the 
Uwharrie River subbasin drain portions of the 
cities of Thomasville, Randleman, and Asheboro, 
but the southern half of the watershed is within the 
Uwharrie National Forest.  Streams affected by 
nonpoint source runoff include the upper part of 
the Uwharrie and Little Uwharrie Rivers and 
Jackson, Caraway, and Back Creeks.  Minimally 
disturbed streams in the national forest (Barnes 
and Dutchmans Creeks) received an Excellent 
rating.  Barnes Creek is classified as ORW. 
 
The middle and lower portion of the Uwharrie 
River have very high water quality, but there were 
extensive growths of aquatic plants.  Increasing 
eutrophication was noted for Asheboro's water 
supply lakes -- McCrary, Bunch, Back Creek, and 
Reese. 
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Figure 3. Geographical relationships of the lower Yadkin River basin in North Carolina. 
 
Below Lake Tillery, the next major tributary to 
enter the Pee Dee River is the Rocky River.  This 
river has a very large watershed reaching from its 
headwaters in Iredell County near Mooresville 
through Mecklenburg, Cabarrus, Union, Stanly, 
and Anson counties.  The headwaters contain the 
urban areas of Mooresville and Concord.  In many 
streams, during low and normal flow conditions, 
flow is reduced to small meanders within a very 
sandy channel.  Substrates are typically very 
unstable and the water becomes extremely turbid 
during high flows. 
 
The Rocky River below the Mooresville WWTP 
(5.2 MGD to Dye Branch) has severe water quality 

problems based on biological and chemical data.  
A Fair bioclassification was assigned in 1996 to 
Coddle Creek which drains much of the suburban 
area of Concord.  Mallard Creek above the 
CMUD/Mallard Creek WWTP had an Excellent fish 
rating.  This Slate Belt stream has maintained 
good instream and riparian habitat, even in a 
developed watershed. 
 
Below the upper reaches of the Rocky River, there 
is a "Z" shaped section of the river and four large 
tributaries:  Irish Buffalo, Dutch Buffalo, Goose, 
and Crooked Creeks.  This middle reach of the 
Rocky River is approximately 20 river miles long, 
and is affected by the discharge from the Rocky 
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River Regional WWTP (24 MGD).  Benthos data in 
2001 indicated further degradation and resampling 
will occur to determine if the river should go on the 
impaired streams list.  Tributaries found in the 
northern half of the subbasin (Irish Buffalo and 
Dutch Buffalo Creeks) are typical piedmont 
streams dominated by sandy substrates.  
However, streams found within the southern half 
(Goose and Crooked Creeks) are typical Slate Belt 
streams.  Benthos data from these streams 
suggested worse problems than did fisheries data.  
Goose Creek is in the worst condition in this 
subbasin and still rated Poor.  Lakes in this area 
also are eutrophic. 
 
The lowermost reach of the Rocky River is a 25 
mile reach bordering Stanly, Union and Anson 
counties.  In Stanly County, Big Bear Creek is the 
only major tributary and Albemarle is the only 
major developed area.  While ambient monitoring 
locations on the Rocky River near Norwood and 
Long Creek noted some water chemistry 
problems, benthos data gave a Good rating for the 
Rocky River and a Good-Fair rating for Long 
Creek.  Biological data indicated Good water 
quality in Big Bear Creek. 
 
Two other large tributaries to the lower Rocky 
River are Richardson and Lanes Creeks.  These 
streams are also in the Slate Belt where small 
streams tend to dry up under low flow conditions.  
No flow was found in the Lanes Creek watershed 
during the summer of 2001.  The Town of Monroe 
is in this watershed, and its WWTP discharges to 
Richardson Creek, where problems are noted 
below the discharge with recovery occurring 
downstream.  Numerous confined animal 
operations are also found in these two 
catchments.  The occurrence of prolific growths of 
algae during basinwide sampling indicated that 
these streams are receiving massive inputs of 
nutrients.  Fisheries data from the Richardson 
Creek watershed ranged from Excellent at Island 
Creek, to Fair at Lanes Creek.  Surveys at Lakes 
Lee, Monroe, and Twitty indicated that all three 
reservoirs are eutrophic. 
 

On the east side of the Pee Dee River is the Little 
River and its tributaries.  This is another large 
watershed with headwaters in Randolph County.  
A large portion of the watershed is located within 
the Uwharrie National Forest.  The land is mostly 
forested, with some areas utilized for agriculture 
and silviculture.  The Town of Troy is located in 
this watershed.  Most biological data produced 
Good or Excellent ratings in this watershed.  
Exceptions were Cheek and Hamer Creeks, which 
were Fair, but these ratings may be related to low 
flows due to the drought or location in the Triassic 
basin. 
 
Mountain Creek flows into Blewett Falls Lake 
downstream of the Little River.  Its tributaries have 
good flow during the summer as they are located 
in typical hilly piedmont topography.  Dischargers 
affected Little Mountain Creek (ALCOA and 
Greater Badin WWTP) and Lick Creek (Denton 
WWTP).  Though enrichment was evident in 
Mountain Creek, it had high water quality, as did 
Clarks and Brown Creeks. 
 
Below Blewett Falls Lake, the Pee Dee River flows 
west of Rockingham to the state line.  Much of the 
land use is forest or agriculture.  Headwater 
streams of Hitchcock Creek drain the Sandhills 
Game Land and serve as a good regional 
reference sites. 
 
The Jones Creek catchment is the most 
downstream watershed on the west side of the 
Pee Dee River.  The upper portions of the North 
Fork and South Fork Jones Creeks are also in the 
Slate Belt section, but have very sandy substrates.  
Land use is primarily forest.  Water quality 
problems based on benthos data may result from 
lack of flow, as fish communities (that can move to 
avoid areas of no flow) were diverse and indicated 
high water quality, despite poor instream habitat. 
 
In conclusion, in 2001, 32 fish community and 42 
benthic macroinvertebrate sites were rated either 
Good or Excellent (Figure 4).  Conversely, 8 fish 
community sites and 20 benthic macroinvertebrate 
sites were rated either Fair or Poor (Figure 5).
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Figure 4. Streams in the Yadkin River basin rated Excellent or Good based upon benthic 

macroinvertebrate or fish community ratings, 2001. 
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Figure 5. Streams in the Yadkin River basin rated Fair or Poor based upon benthic 

macroinvertebrate or fish community ratings, 2001. 
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PROGRAM AREA OVERVIEWS 
 
BENTHIC MACROINVERTEBRATES 
Bioclassifications and Water Quality Changes 
Benthic macroinvertebrates have been collected at 
over 300 rated sites in the basin since 1983.  For 
the 2001 collections, the greatest number of the 
samples received a Good-Fair rating, although 
there were also high numbers of both Good and 
Fair ratings (Figure 6).  The distribution of the 
2001 ratings was similar to the distribution of 
ratings for all sites sampled since 1983 (Table 1). 
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Figure 6. Distribution of bioclassifications for 

107 benthic invertebrate samples 
collected in the Yadkin River basin in 
2001. 

 
Table 1. Most recent ratings for all rateable 

benthic macroinvertebrate sites in the 
Yadkin River basin sampled since 
1983.1 

 
   Bioclass   

Subbasin P F G-F G E 

01 --- --- 7 21 12 
02 --- 2 21 18 7 
03 --- 4 10 3 --- 
04 5 9 16 2 --- 
05 --- 3 3 1  
06  4 8 7 11 
07 3 12 8 1 --- 
08 --- 2 3 --- --- 
09 --- --- 8 2 6 
10 --- 1 2 2 --- 
11 1 5 6 --- --- 
12 3 10 8 2 --- 
13 --- 4 2 2 --- 
14 2 6 3 3 --- 
15 --- 1 5 5 9 
16 --- 2 5 2 2 
17 --- 1 5 --- --- 

Total (#) 14 66 120 71 47 
Total (%) 4 21 38 22 15 

1Some older ratings were not included (especially in Subbasins 
04, 07, and 16) if there was an indication from other sites, or 
other data sources, that water quality had improved. 

Excellent ratings were found in only 6 of the 17 
subbasins with the greatest number of high quality 
sites in the headwaters (Subbasins 01 and 02), in 
the South Yadkin River, and in the Little River - 
Uwharrie River areas.  Each of these three areas 
contains some unique taxa (Appendix 9).  Poor 
ratings usually were found in the subbasins with 
the greatest amount of urban landuse (Subbasins 
04, 07, 11, and 12), reflecting both urban runoff 
and many point-source dischargers. 
 
Between-year changes in water quality were 
evaluated at over 100 sites in the basin, although 
some of these sites could only be evaluated for 
short-term changes over the last five years.  The 
greatest number of sites (87) had no change in 
water quality since the 1997 basinwide survey, 
other than flow-related changes in bioclassifi-
cation.  Improving water quality, due in large part 
to wastewater treatment plant closures, facility 
upgrades, or less nonpoint source runoff during a 
low-rainfall year, was documented at 11 sites 
(Table 2).  The Upper Yadkin River at SR 1372 
(Subbasin 01) and the Yadkin River at Elkin 
(Subbasin 02) also showed improving water 
quality but for unknown reasons or multiple 
causes.  Declining water quality was documented 
at 10 sites (Table 2).  Nonpoint source problems 
were associated with most of these declines, 
including nutrient enrichment, sedimentation, and 
residential development. 
 
Table 2. Sites with improving or declining water 

quality in the Yadkin River basin. 

 
Subbasin Waterbody 

Improving  
01 UT Mulberry Creek, Wilkes County 
02 Yadkin River, SR 1003, Surry County 
03 Ararat River, SR 2026, Surry County 

 Heatherly Creek, Surry County 
04 Salem Creek/Muddy Creek, Forsyth County 

 UT Grants Creek, SR 1500, Rowan County 
 Lower Town Creek, Rowan County 

07 Hamby Creek, Davidson County 
 Hunts Fork, Davidson County 

12 Crooked Creek, Union County 
16 Hitchcock Creek, Richmond County 

Declining  
01 Upper Yadkin River, NC 268, Caldwell County 

 Roaring River, SR 1990, Wilkes County 
02 Little Fisher River, Surry County 
03 Stewarts Creek, NC 89, Surry County 
04 Upper Reynolds Creek, Forsyth County 

 Lower Grants Creek, Rowan County 
05 Dutchmans Creek, Davie County 
06 South Yadkin River SR 1561, Iredell County 

 North Second Creek, Rowan County 
07 Swearing Creek, NC 47, Davidson County 
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FISHERIES 
Fish Community Assessment 
In 2001, 56 sites were sampled from early April 
through late June (Figures 7 and 8).  One special 
study (Cub Creek, Subbasin 01) was conducted at 
the request of the regional office.  All streams, 
except for those in the Sandhills ecoregion, were 
evaluated using the North Carolina Index of Biotic 
Integrity (Appendices 10 - 12).  The ratings ranged 
from Poor to Excellent (Figure 9) with the scores 
ranging from 28 to 60.  Sandhills streams were not 
rated. 
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Figure 9. Bioclassifications of fish community 

basinwide sites in the Yadkin River 
basin, 2001. 

 

Of the sites sampled in 1996 and 2001, 7 sites had 
scores that did not change, 18 sites had scores 
that increased, and 10 sites had scores that 
decreased between 1996 and 2001.  The range in 
the difference in the scores between 2001 and 
1996 was from -8 to +12 units (Figure 10).  A 
majority (69 percent) of the sites in 2001 had 
scores that were different by ± 4 units from the 
scores receive in 1996.  The ratings did not 
change at 17 sites, increased 1 or 2 classifications 
at 13 sites, and decreased 1 classification at 5 
sites (Figure 11). 
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Figure 11. Bioclassification rating changes 

between 1996 and 2001 at fish com-
munity sites in the Yadkin River basin. 
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Figure 10. A comparison of the NCIBI score at 35 rateable fish community sites in the Yadkin River basin 

between 2001 and 1996. 
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Figure 7. Fish community assessment sites in the upper Yadkin River basin, 2001. 
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Figure 8. Fish community assessment sites in the lower Yadkin River basin, 2001. 
 
Fish Tissue Contaminants 
Since 1997, the NC DWQ has conducted two fish 
tissue surveys in the basin.  Fish samples were 
collected from the Pee Dee River at US 74 during 
1999 and from the Pee Dee River immediately 
below Blewett Falls Dam during 2000.  All metal 
contaminants were non-detectable or at levels 
below current USEPA, USFDA, and North 
Carolina criteria. 
 
Significant mercury levels were discovered in fish 
from Ledbetter Lake (Subbasin 16) in 1993 
(NCDEHNR 1994).  The State Health Director 
issued a fish consumption advisory for largemouth 
bass from the lake that still remains in effect: 
ü "Largemouth bass in Ledbetter Lake contain 

higher than normal levels of mercury.  
Consumption of largemouth bass should be 
limited to no more than two meals per 
person per month.  Women of childbearing 
age and children should eat no largemouth 

bass taken from this area until further 
notice". 

 
In June 1997, the State Health Director issued a 
statewide fish consumption advisory for bowfin 
due to elevated mercury.  The advisory states: 
ü "Some bowfin (or blackfish) sampled across 

the state have been found to contain 
potentially unsafe levels of mercury.  Based 
on these findings, consumption of bowfin 
caught in North Carolina should be limited to 
no more than two meals per person per 
month.  Children, pregnant women and 
women of childbearing age should not eat 
bowfin collected in North Carolina". 

 
Additional information on consumption advisories 
in North Carolina may be found at:  
http://www.schs.state.nc.us/epi/fish/current.html. 
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Fish Kills 
The NC DWQ has systematically monitored and 
reported on fish kill events across the state since 
1996.  Field investigators reported 19 fish kill 
events in the basin from 1996 to 2000.  Kill activity 
and fish mortality were the highest in 1997 (10 kills 
affecting 11,500 fish), but the levels have 
generally remained relatively low through the 
years compared to the coastal river basins.  
Causes listed on kill reports from included spills, 
algal blooms, and low dissolved oxygen levels.  
Fish species most often affected included 
largemouth bass, sunfishes, and catfishes 
(NCDENR 2001). 
 
LAKE ASSESSMENT 
Twenty-six lakes in the basin were monitored as 
part of the Lakes Assessment program (Appendix 
17).  Between 1999 and 2001, each lake was 
sampled one to three times during the summer 
months.  There were a variety of water quality 
concerns documented during this time period.  
Surface physical data and photic zone chemistry 
data collected from 1994 through 2001 are 
presented in Appendix 18. 
 
Sixteen lakes in the basin exhibited symptoms of 
excessive nutrient loading, including elevated 
dissolved oxygen and pH values, documented 
algae blooms, and green or brownish-green 
colored water.  Most nutrient inputs appeared to 
be from nonpoint sources (i.e., storm runoff from 
agricultural lands and urban areas).  Elevated 
nutrient inputs increase the likelihood of blooms of 
nuisance blue-green algae that, in turn, reduce the 
aesthetic appearance of the lake, cause taste and 
odor problems in drinking water, and diminish the 
appeal of recreational activities such as swimming.  
Nutrient management strategies for point sources 
are being implemented in the High Rock Lake 
watershed to address some of these concerns. 
 
Sediment loading is also a problem in this river 
basin.  It reduces the holding capacities of lakes 
over time, introduces nutrients, and reduces their 
aesthetic appeal by giving the water a muddy 
appearance. Soils of the basin are highly erodible.  
The most notable example of this problem can be 
seen in the upper end of High Rock Lake.  
Winston Lake and Lake Concord also show signs 
of accelerated sedimentation. 
 
A few of the lakes had one-time exceedances of 
manganese, iron, or zinc surface water quality 
standards.  All of these metals are naturally 

occurring in piedmont soils and do not represent 
significant threats to the use of these lakes. 
Eight lakes sampled had copper concentrations 
above the state standard (7 µg/L).  Five of the 
lakes, Wright, Corriher, Twitty, Water and 
Wadesboro City Pond, had been treated for algal 
blooms using copper sulfate prior to or during the 
summer sampling events.  The other three lakes 
(High Rock, Thom-A-Lex and Kannapolis) only 
had one low exceedance of the standard. These 
exceedances are not considered to represent 
significant threats to the uses of these lakes. 
 
Several lakes have warranted or do warrant 
additional sampling: 
 
ü Rockingham City Lake, sampled in 2000, 

continued to support nuisance levels of 
aquatic macrophytes to the extent that it is 
designated as partially supporting for 
aquatic life and secondary recreation 
(NCDENR 2000a).  The lake is on the 
303(d) list of impaired surface waters and 
does require TMDL development. 

ü Hamlet City Lake is also on the 303 (d) list 
as partially supporting its designated uses 
because it had been drained in 1998 when 
the list was being prepared.  Since the listing 
was based on not being able to sample the 
lake, no TMDL is being developed.  Hamlet 
City Lake has since been refilled and 
sampling in 2000 indicates that the lake is 
still experiencing problems due to aquatic 
macrophytes and possibly increased 
sedimentation. 

ü Badin Lake experienced fish kills and poor 
water quality conditions in 2000 and 2001.  
Fish kills primarily involved stripped bass, 
bream and catfish.  Some of these fish had 
small sores and appeared to be emaciated.  
In response to these concerns, NC DWQ is 
planning to conduct a special water quality 
study on this lake in the summer of 2002. 

 
The final thing to note regarding this assessment 
is that due to quality assurance issues with 
chlorophyll a laboratory analyses from 1996 
through February 2001, only a few of the lakes 
have 2001 NCTSI scores.  No NCTSI scores were 
calculated for 1996 - 2000. 
 
AMBIENT MONITORING SYSTEM 
The NC DWQ collected physical and chemical 
measurements from 46 monitoring stations 
between September 01, 1996 and August 31, 
2001.  The Yadkin Pee Dee River Basin 
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Association (YPDRBA) monitored an additional 71 
stations, however sampling was initiated in June 
1998.  Interpretation focused on the NC DWQ data 
because the YPDRBA data only represented a 
portion of the period from which the NC DWQ data 
were collected. 
 
Significant findings at NC DWQ sites during the 
assessment period included: 
ü eight stations had more than 10 percent of 

the measurements for dissolved oxygen less 
than 5.0 mg/L.  No temporal patterns were 
evident at these stations using all available 
data, thus patterns observed during this 
basin assessment period have been present 
historically; 

ü three stations had more than 10 percent of 
the pH measurements less than 6.0 s.u. and 
one station exceeded a pH of 9.0 for about 
16 percent of the samples; 

ü exceedances for turbidity occurred in 22 
percent of the samples from the Yadkin 
River at NC 268 - waters classified as Trout 
Waters.  Seven stations with a turbidity 
standard of 50 NTU exceeded the standard, 
but for not more than 13 percent of the 
samples.  Three reservoir stations exceeded 
the turbidity standard (25 NTU) for about 27 
percent of the samples. 

ü exceedances for copper were common.  
Thirty-five stations exceeded the standard 
(7.0 ɛg/L).  Approximately 73 percent of the 
samples collected from Hambys Creek 
exceeded the standard; 

ü thirteen sites had geometric means for fecal 
coliform bacteria exceeding 200 
colonies/100ml; and 

ü stations with high concentrations of nutrients 
were all located below wastewater treatment 
facilities. 

 

Data collected by the YPDRBA showed 10 of the 
71 stations with more than 10 percent of the 
samples less than the standard for dissolved 
oxygen (5.0 mg/L).  Many stations (n = 36) had 
geometric means for fecal coliform bacteria 
exceeding 200 colonies/100ml.  However many of 
the stations monitored by the YPDRBA are located 
downstream of wastewater treatment facilities. 
 
AQUATIC TOXICTY MONITORING 
Eighty facility permits in the basin currently require 
whole effluent toxicity (WET) monitoring.  Seventy-
seven facility permits have a WET limit; the other 
three facility permits specify monitoring with no 
limit.  Since 1996 the compliance rate for those 
facilities with a limit has stabilized at approximately 
90 - 95%.  Ten facilities have had difficulty meeting 
their toxicity limits (Table 3). 
 
Table 3. Facilities that have had difficulty 

meeting toxicity limits in the Yadkin 
River basin. 

 
Subbasin Facility 

02 Town of Boonville's WWTP 
03 Proctor Silex 

 Flat Rock Elementary School's WWTP 
04 Lucent Technologies 

 Salisbury's-Sowers Rd WWTP 
 Scarlett Acres Mobile Home Park 

06 Mocksville's Bear Creek WWTP 
 NC DOT I-77 Rest Stop 

07 Centerclair Nursing Home's WWTP 
14 R. P. Scherer/Chelsea Laboratories 

 



NCDENR, Division of Water Quality 
Basinwide Assessment Report - Yadkin River Basin - June 2002 

28 

INTRODUCTION TO PROGRAM METHODS 
 
The NCDWQ uses a basinwide approach to water 
quality management.  Activities within the 
NCDWQ, including permitting, monitoring, 
modeling, nonpoint source assessments, and 
planning are coordinated and integrated for each 
of the 17 major river basins within the state.  All 
basins are reassessed every five years, and the 
Yadkin River basin was sampled by the 
Environmental Sciences Branch in 2001. 
 
The Environmental Sciences Branch collects a 
variety of biological, chemical, and physical data 
that can be used in a myriad of ways within the 
basinwide planning program.  In some areas there 
may be adequate data from several program 
areas to allow a fairly comprehensive analysis of 
ecological integrity or water quality.  In other 
areas, data may be limited to one program area, 
such as only benthic macroinvertebrate data or 
only fisheries data, with no other information 
available.  Such data may or may not be adequate 
to provide a definitive assessment of water quality, 
but can provide general indications of water 
quality.  The primary program areas from which 
data were drawn for this assessment of the Yadkin 
River basin include benthic macroinvertebrates, 
fish community, lake assessment, ambient 
monitoring, and aquatic toxicity monitoring. 
 
QUALITY ASSURANCE 
Laboratory measurements play a key role in the 
assessment and protection of water quality.  
Laboratory analyses are needed to identify 
problems and to monitor the effectiveness of 
management strategies to abate these problems.  
The relative accuracy and precision of laboratory 
data must be considered as part of any data 
interpretation or analysis of trends and use 
support.  Absolute certainty in laboratory 
measurements can never be achieved.  However, 
it is the goal of quality assurance and quality 
control efforts to quantify an acceptable amount of 
uncertainty.  The evaluation of data quality is thus 
a relative determination.  What is high quality for 
one situation could be unacceptable in another. 
 
The NC DWQ's Chemistry Laboratory has recently 
established rigorous internal quality assurance 
evaluations.  These evaluations may have 
significant implications on interpretation of 
historical data and how new data are generated 
and reviewed.  NCDWQ will continue to work on 
ensuring the quality of water analyses in North 
Carolina.  It is obviously beneficial to generate the 

highest quality information to apply a statistical 
level of significance to water quality observations.  
In addition to quantification limits, lower limits of 
detection, method detection limits, and 
instrumentation detection limits must be evaluated 
on a continuing basis to ensure sound data and 
information.  Because each of these detection 
limits can represent different levels of confidence, 
water quality evaluations may change from time to 
time based on improved laboratory instruments, 
analytical methods, and improved quality 
assurance and quality control applications. 
 
BENTHIC MACROINVERTEBRATES 
Benthic macroinvertebrates, or benthos, are 
organisms that live in and on the bottom 
substrates of rivers and streams.  These 
organisms are primarily aquatic insect larvae.  The 
use of benthos data has proven to be a reliable 
monitoring tool, as benthic macroinvertebrates are 
sensitive to subtle changes in water quality.  
Because many taxa in a community have life 
cycles of six months to one year, the effects of 
short term pollution (such as a spill) will generally 
not be overcome until the following generation 
appears.  The benthic community also integrates 
the effects of a wide array of potential stressors. 
 
Sampling methods and criteria (Appendix 6) have 
been developed to assign bioclassifications 
ranging from Poor to Excellent to each benthic 
sample from flowing fresh waters based on the 
number of taxa present in the intolerant groups 
Ephemeroptera, Plecoptera and Trichoptera (EPT 
S) and the value of the North Carolina Biotic Index 
(NCBI or BI).  This index summarizes tolerance 
data for all taxa in each collection.  These 
bioclassifications primarily reflect the influence of 
chemical pollutants.  The major physical pollutant, 
sediment, is not assessed as well by a taxa 
richness analysis.  Different criteria have been 
developed for different ecoregions (mountains, 
piedmont, and coastal) within North Carolina for 
freshwater flowing waterbodies. 
 
Bioclassifications listed in this report (Appendix 7) 
may differ from older reports because evaluation 
criteria have changed since 1983.  Originally, total 
taxa richness and EPT taxa richness criteria were 
used, then just EPT taxa richness, and now NCBI 
and EPT taxa richness criteria are used for flowing 
freshwater sites.  Refinements of the criteria 
continue to occur as more data are gathered. 



NCDENR, Division of Water Quality 
Basinwide Assessment Report - Yadkin River Basin - June 2002 

29 

FISHERIES 
Fish Community Structure 
The NCIBI is a modification of the Index of Biotic 
Integrity initially proposed by Karr (1981) and Karr, 
et al. (1986) (Appendix 10).  The IBI method was 
developed for assessing a stream's biological 
integrity by examining the structure and health of 
its fish community.  The scores derived from this 
index are a measure of the ecological health of the 
waterbody and may not directly correlate to water 
quality.  For example, a stream with excellent 
water quality, but with poor or fair fish habitat, 
would not be rated excellent with this index.  
However, in many instances, a stream which rated 
excellent on the NCIBI should be expected to have 
excellent water quality. 
 
The Index of Biological Integrity incorporates 
information about species richness and 
composition, trophic composition, fish abundance, 
and fish condition.  The NCIBI summarizes the 
effects of all classes of factors influencing aquatic 
faunal communities (water quality, energy source, 
habitat quality, flow regime, and biotic interac-
tions).  While any change in a fish community can 
be caused by many factors, certain aspects of the 
community are generally more responsive to 
specific influences.  Species composition 
measurements reflect habitat quality effects.  
Information on trophic composition reflects the 
effect of biotic interactions and energy supply.  
Fish abundance and condition information indicate 
additional water quality effects.  It should be noted, 
however, that these responses may overlap.  For 
example, a change in fish abundance may be due 
to decreased energy supply or a decline in habitat 
quality, not necessarily a change in water quality. 
 
Fish Tissue 
Because fish spend their entire lives in the aquatic 
environment, they incorporate chemicals from this 
environment into their body tissues.  Contamina-
tion of aquatic resources have been documented 
for heavy metals, pesticides, and other complex 
organic compounds.  When these contaminants 
reach surface waters, they may be available for 
bioaccumulation, either directly or through aquatic 
food webs, and may accumulate in fish and 
shellfish tissues.  Results from fish tissue 
monitoring can serve as an important indicator of 
further contamination of sediments and surface 
water. 
 
Since 1991, the Environmental Sciences Branch 
(ESB) has performed fish tissue surveys as part of 
the Basinwide Assessment Program.  As part of 

the program, fish tissue were sampled for metals 
and organic contaminants throughout the yearôs 
scheduled basins with the intent of assessing as 
many waterbodies as possible.  While this 
included efforts to assess suspected òtrouble 
spotsò in a basin, significant time and resources 
were spent in gathering data from areas where few 
fish tissue contaminants were historically detected.  
Review of data after the first round of basin 
assessments were completed revealed that, 
except for mercury, there were no widespread fish 
contaminant issues in North Carolina that 
warranted basinwide-style investigations. 
 
In 1999, the scope of fish tissue surveys were 
revised and shifted from basinwide assessments 
to areas where contaminants exist or are 
suspected.  This shift has resulted in less 
basinwide coverage, but has focused resources on 
known contaminant issues within a basin. 
 
All fish samples were collected according to the 
DWQôs Standard Operating Procedures 
(NCDEHNR 1997).  Analysis results are used as 
indicators for human health concerns, fish and 
wildlife health concerns, and the presence and 
concentrations of various chemicals in the 
ecosystem (Appendix 15). 
 
Fish Kills 
Fish kills investigation protocols were established 
in 1996 to investigate, report, and track fish kill 
events throughout the state.  Fish kill and fish 
health data collected by trained NCDWQ and other 
resource agency personnel are recorded on a 
standardized form.  Fish kill investigation forms 
and supplemental information are compiled in a 
database where the data can be managed and 
retrieved for use in reporting to concerned parties. 
Additional information on fish kills may be found at: 
http://www.esb.enr.state.nc.us. 
 
LAKE ASSESSMENT 
Lakes are valued for the multiple benefits they 
provide to the public, including recreational 
boating, fishing, drinking water, and aesthetic 
enjoyment.  Assessments have been made at 
publicly accessible lakes, at lakes which supply 
domestic drinking water, and at lakes (public or 
private) where water quality problems have been 
observed.  Data are normally used to determine 
the trophic state of each lake, a relative measure 
of nutrient enrichment and productivity.  These 
determinations will not be possible for this report 
based on chlorophyll a laboratory issues from the 
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most recent summertime sampling (Appendices 
17 and 18). 
 
AMBIENT MONITORING SYSTEM 
Assessments of water quality can be obtained 
from information about the fish and benthic 
invertebrate communities present in a body of 
water or from chemical measurements of 
particular water quality parameters.  The Ambient 
Monitoring System is a network of stream, lake, 
and estuarine stations strategically located for the 
collection of physical and chemical water quality 
data.  Parametric coverage is determined by 
freshwater or saltwater waterbody classification 
and corresponding water quality standards.  Under 
this arrangement, core parameters are based on 
Class C waters with additional parameters 
appended when justified (Table 4). 
 
Table 4. Freshwater parametric coverage for the 

ambient monitoring system.1 

 
 
Parameter 

All 
freshwater 

Water 
Supply 

Dissolved oxygen (s) ) ) 
pH (s) ) ) 
Conductivity ) ) 
Temperature (s) ) ) 
   
Total phosphorus ) ) 
Ammonia as N ) ) 
Total Kjeldahl as N ) ) 
Nitrate+nitrite as N (s) ) ) 
   
Total suspended solids ) --- 
Total dissolved solids (s) --- ) 
Turbidity (s) ) ) 
Hardness, total (s) ) ) 
Chloride (s) ) ) 
   
Fecal coliform bacteria (s) ) ) 
Total coliform bacteria (s) --- ) 
   
Aluminum (s) ) ) 
Arsenic (s) ) ) 
Cadmium (s) ) ) 
Chromium, total (s) ) ) 
Copper, total (s) ) ) 
Iron (s) ) ) 
Lead (s) ) ) 
Mercury ) ) 
Nickel (s) ) ) 
Silver (s) ) ) 
Zinc (s) ) ) 
Manganese (s) --- ) 
   
Chlorophyll a2 (s) ) ) 

1A check ()) indicates the parameter is collected and an 's' 
indicates the parameter has a standard or action level. 
2Chlorophyll a is collected in Nutrient Sensitive Waters (NSW). 

 
Water quality data collected at all sites were 
evaluated for the previous five year period.  Some 

stations have little or no data for several 
parameters.  However, for the purpose of 
standardization, data summaries for each station 
include all parameters.  These chemistry data 
summaries are found at the end of the Ambient 
Monitoring Section. 
 
Data collected from January 1996 to September 
2000 were displayed in box plots.  Box plots 
provide measures of central tendency and 
variation (Figure 11).  The parameters presented 
in this report were also presented in the previous 
basin assessment report (NCDEHNR 1997). 
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Figure 12. Explanation of box and whisker charts. 

 
The water quality reference value may be an 
ecological evaluation level, a narrative or numeric 
standard, or an action level as specified in the 
North Carolina Administrative Code 15A NCAC 2B 
.0200 (Table 5).  Zinc is included in the summaries 
for metals but recent (since April 1995) sampling 
or laboratory analyses may have been 
contaminated and the data may be unreliable. 
In this report, conductivity is synonymous with 
specific conductance.  It is reported in micromhos 
per centimeter (ɛmhos/cm) at 25 ƺC. 
 
AQUATIC TOXICITY MONITORING 
Acute and/or chronic toxicity tests are used to 
determine toxicity of discharges to sensitive 
aquatic species (usually fathead minnows or the 
water flea, Ceriodaphnia dubia).  Results of these 
tests have been shown by several researchers to 
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be predictive of discharge effects on receiving 
stream populations. 
 
Many facilities are required to monitor whole 
effluent toxicity by their NPDES permit or by 
administrative letter.  Facilities without monitoring 
requirements may have their effluents evaluated 
for toxicity by the NC DWQôs Aquatic Toxicology 
Laboratory.  If toxicity is detected, NCDWQ may 
include aquatic toxicity testing upon permit 
renewal. 

The NC DWQ's Aquatic Toxicology Unit maintains 
a compliance summary for all facilities required to 
perform tests and provides a monthly update of 
this information to regional offices and NCDWQ 
administration.  Ambient toxicity tests can be used 
to evaluate stream water quality relative to other 
stream sites and/or a point source discharge. 
 

 
Table 5. Selected water quality standards for parameters sampled as part of the ambient 

monitoring system.1 
 

 Standards for All Freshwater Standards to Support Additional Uses 

 

Parameter (mg/L, unless noted) 

Aquatic 
Life 

Human 
Health 

Water Supply 
Classifications 

Trout 
Water 

 
HQW 

Swamp 
Waters 

Arsenic 50      
Cadmium 2.0   0.4   
Chloride 230,0002  250,000    
Chlorophyll a, corrected 403   153   
Chromium, total 50      
Coliform, total (MFTCC/100 ml)4   503    
Coliform, fecal (MFFCC/100 ml)5  2003     
Copper, total 72      
Dissolved oxygen (mg/L) 5.06   6.0 7 3, 7 
Hardness, total (mg/L)   100    
Iron (mg/L) 12      
Lead 253      
Manganese   200    
Mercury 0.012      
Nickel 88  25    
Nitrate nitrogen   10,000    
pH (units) 6.0 - 9.03, 7     3, 7 

Selenium 5      
Solids, total dissolved (mg/L)   500    
Solids, total suspended (mg/L)     10 Trout, 20 other8  
Turbidity (NTU) 50, 253   103   
Zinc 502      

1Standards apply to all classifications.  For the protection of water supply and supplemental classifications, standards listed under 
Standards to Support Additional Uses should be used unless standards for aquatic life or human health are listed and are more 
stringent.  Standards are the same for all water supply classifications (Administrative Code 15A NCAC 2B 0200, eff. April 1, 2001). 
2Action level. 
3Refer to 2B .0211 for narrative description of limits. 
4Membrane filter total coliform count per 100 ml of sample. 
5Membrane filter fecal coliform count per 100 ml of sample. 
6An instantaneous reading may be as low as 4.0 mg/L, but the daily average must be 5.0 mg/L or more. 
7Designated swamp waters may have a dissolved oxygen less than 5.0 mg/L and a pH as low as 4.3, if due to natural conditions. 
8For effluent limits only, refer to 2B .0224(1)(b)(ii). 
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YADKIN RIVER SUBBASIN 01 
 

Description 
 
This subbasin is located within the mountain 
ecoregion (Figure 13).  Major tributaries to the 
Yadkin River in this subbasin include the Roaring 
River and Buffalo, Elk, Stoney Fork, Moravian, and 
Mulberry Creeks.  Landuse is predominately forest 
(Table 6). 
 
Subbasin 01 contains the cities of Wilkesboro and 
North Wilkesboro whose wastewater treatment 
plants discharge to the Yadkin River (4.9 MGD 
and 2.0 MGD, respectively).  The other major 
discharger is ABTCO Inc (1.0 MGD) which also 
discharges to the Yadkin River. 

Table 6. Landuse in Subbasin 01.  Based upon 
CGIA coverage 1993 - 1995 (total area = 
531,153 Ac). 

 
Landuse Percent 

Water 0.5 
Cultivated crop 1.1 
Pasture 16.8 
Urban 0.6 
Forest 81.1 

 

 

 
 
Figure 13. Sampling sites in Subbasin 01 in the Yadkin River basin. 
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Overview of Water Quality 
 
The Yadkin River had Good bioclassifications for 
benthos in 1996 at the Patterson and North 
Wilkesboro sites.  For 2001, both of these sites 
declined to Good-Fair (Table 7).  Most notably, the 
Yadkin River site in downtown Wilkesboro had 
obvious signs of enrichment (e.g., thick 
filamentous algal growth) and had severe 
interstitial sedimentation. 
 
The only other site in this subbasin that had 
changed in bioclassification for benthos from 1996 
was the Roaring River at SR 1990 which declined 
from Excellent in 1996 to Good in 2001.  After 
discussion with staff of the Winston-Salem 
Regional Office, it was apparent that this site has 
had increased numbers of newly opened animal 
operations within its catchment since the last 
sampling period in 1996.  This site is also an 
ambient monitoring station and has shown 
statistically significant increases in nitrate + nitrite -
nitrogen concentrations - consistent with runoff 
associated with animal operations. 
 
Smaller streams in the subbasin generally had 
Good or Excellent water quality, based on benthos 
data, although Good-Fair ratings are found in 
areas of development such as Moravian Creek. 
 
Fish data in this subbasin indicated a general 
pattern of Good and Excellent water quality.  All 
sites previously sampled in 1996 either improved 
in bioclassification from Good to Excellent (e.g., 
North Prong Lewis Fork and Middle Prong roaring 
River) or maintained a Good bioclassification (e.g., 
Yadkin River, Beaver Cr, and South Prong Lewis 
Fork).  One new site, the North Fork Reddies 
River, received an Excellent bioclassification. 
 
The only lake assessed in this subbasin was W. 
Kerr Scott Reservoir.  Based on summer sampling 

from 2000 and 2001, this waterbody was 
determined to be oligotrophic.  However, the 
trophic status of this reservoir has fluctuated 
between oligotrophic and mesotrophic from 1981 
to present.  As a result, increased sampling 
frequency during the summer of 2002 is scheduled 
to more accurately determine the trophic status of 
this reservoir. 
 
There are six ambient monitoring stations located 
in this subbasin (four on the Yadkin River at 
Patterson, Wilkesboro, Roaring River, and at 
Ronda; Elk Creek, and Roaring River).  Of these, 
only the Roaring River showed statistically 
significant changes in any of the monitored 
parameters. 
 
There are four active dischargers in this subbasin 
that are required to perform whole effluent toxicity 
testing.  ABTCO, Inc. has a 1.0 MGD discharge to 
the Yadkin River below Wilkesboro and is a large 
contributor of biochemical oxygen demand and 
total suspended solids to the river.  This facility 
had 18 pre-2001 fails but 0 fails in 2001. 
 
Carolina Mirror was the subject of a special 
benthos study in 1993 which indicated that the 
discharge was having an adverse impact to the 
river.  EPT taxa richness on the receiving stream 
(UT Mulberry Creek) increased from 3 in 1990 to 
13 in 2001 after the facility was taken off-line.  
Continuing problems at this site may be due to 
most of the stream's catchment being occupied by 
commercial and industrial areas of Wilkesboro. 
 
The three remaining active dischargers are the 
North Wilkesboro WWTP (1 pre-2001 fail, 0 fails in 
2001), the Wilkesboro WWTP (14 pre-2001 fails, 0 
fails for 2001), and Omni Supply Inc. (4 pre--2001 
fails, 0 fails for 2001). 
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Table 7. Waterbodies monitored in Subbasin 01 in the Yadkin River basin for basinwide 
assessment, 1996 - 2001. 

 
Map #1 Waterbody County Location 1996 2001 

B-1 Yadkin R Caldwell SR 1372 Good Good 
B-2 Yadkin R2 Caldwell NC 268 Good Good-Fair 
B-3 Buffalo Cr2 Caldwell SR 1504 Excellent Excellent 
B-4 Elk Cr2 Wilkes SR 1175 Good Good 
B-5 Stoney Fk Wilkes SR 1135 Excellent Excellent 
B-6 N Pr Lewis Fk Wilkes SR 1304 Good Good 
B-7 Yadkin R2 Wilkes NC 18/268 Good Good-Fair 
B-8 Moravian Cr Wilkes NC 18 Good-Fair Good-Fair 
B-9 Mulberry Cr Wilkes NC 268 Excellent Excellent 
B-10 Roaring R2 Wilkes SR 1990 Excellent Good 
      
F-1 Yadkin R Caldwell NC 268 Good Good 
F-2 Beaver Cr Wilkes SR 1131 Good Good 
F-3 N Pr Lewis Fk Wilkes SR 1304 Good Excellent 
F-4 S Pr Lewis Fk Wilkes SR 1154 Good Good 
F-5 N Fk Reddies R Wilkes SR 1567 --- Excellent 
F-6 M Pr Roaring R Wilkes SR 1002 Good Excellent 
      
L-1 W. Kerr Scott Res. Wilkes  --- Oligotrophic 

1B = benthic macroinvertebrate monitoring sites; F = fish community monitoring sites. 

2Data are available prior to 1996, refer to Appendix B2. 

 
River and Stream Assessment 

 
Laurel, Basin, and Garden Creeks were not 
sampled for fish community assessment in 2000.  
Data had been collected from Laurel Creek as 
recently as 1999 and no changes were expected 
to have occurred within the forested watersheds of 
Basin and Garden Creeks. 
 
Mean monthly flows in this subbasin were low 
during the summer of 2001.  An extreme rainfall 
event occurred in portions of Caldwell and Wilkes 
counties during July 31, to August 2, 2001.  This 
event prevented benthos sampling in Elk Creek at 
SR 1175 and the Yadkin River at NC 268 due to 
extremely high flows.  These sites were resampled 
approximately 27 days later on August 28. 
 
Yadkin River, SR 1372 
In 1988 and 1996, Dennis Creek at SR 1372 was 
sampled.  In 2001, this site was discontinued and 
a sample from the Yadkin River just downstream 
from Dennis Creek was taken to better assess 
more of the catchment. 
 
This new site, which is downstream of the 
confluence of Dennis Creek and an unnamed 
tributary, forms the headwaters of the Yadkin 
River.  Here, the river is high gradient and, like 
Dennis Creek, flows through intermittent pasture.  
Despite the pasture, the riparian zone was good at 
this five meter-wide site and the predominately 
rubble/boulder substrate was only slightly 
embedded.  Typical of high gradient, rock-

dominated mountain streams, root mats and 
undercut banks were sparse.  There were few 
pools but the banks were stable. 
 

 
 
Yadkin River at SR 1372, Caldwell County. 

 
Water quality improved at Dennis Creek between 
1988 (when it rated Good-Fair) and 1996 when it 
rated Good.  For 2001, this site rated Good and 
the trend of improving water quality in this 
catchment from 1988 to present seemed to 
continue. 
 
Common or abundant EPT at this site included the 
mayflies Epeorus dispar, Paraleptophlebia, and 
Ephemerella catawba, the stoneflies Tallaperla, 
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Pteronarcys, Paragnetina immarginata, Leuctra, 
and Isoperla near holochlora, and the caddisflies 
Ceratopsyche sparna, C. bronta, and Neophylax 
oligius.  The rare and intolerant mayflies 
Rhithrogena exilis and Neoephemera purpurea 
were also found. 
 
Yadkin River, NC 268 (near Patterson) 
The substrate at this 12 meter wide site was 
mostly boulder and sand with some sticks and leaf 
packs.  Root mats were sparse. 
 

 
 
Yadkin River at NC 268, Caldwell County. 

 
Water quality at this site has shown continuous 
improvement since 1985, receiving Good 
bioclassifications in 1987, 1990, and 1996.  
However, in 2001, this site declined to Good-Fair.  
EPT taxa richness had been as high as 41 in 1996 
with BIôs as low as 4.32, also in 1996 (Figure 14).  
The lowest EPT taxa richness was observed in 
1985 with 24 species, a BI of 5.90, and a Good-
Fair bioclassification.  Sampling in 2001 matched 
the all time low EPT richness and the second 
highest BI (5.52). 
 

 
Figure 14. EPT taxa richness (EPT S) and biotic 

index (NCBI) for the Yadkin River at NC 
268, Caldwell County. 

In 1996, the stoneflies Leuctra, Perlesta, and 
Tallaperla were common.  All of these stoneflies 
were absent from the 2001 sample.  Other 
abundant taxa that disappeared were 
hydropsychid caddisflies including Ceratopsyche 
bronta, C. morosa, C. sparna and the edge 
dwelling leptocerid Triaenodes ignitus.  Low flows 
for 2001 may account for the lack of the flow-
dependent hydropsychid caddisflies as well as the 
absence of the root-mat dependent Triaenodes 
ignitus (due to most roots being above the water 
line).  However, the low flows do not necessarily 
explain the loss of stoneflies from 1996 to 2001. 
 
Given the long-term drought conditions and the 
prevalence of nonpoint pollution in the catchment, 
it would have been anticipated that a Good 
bioclassification would have been maintained, or 
even increased for 2001.  The fact that this did not 
happened may indicate increased declining water 
quality. 
 
An alternate hypothesis is that the drought 
reduced flow enough to deleteriously affect the 
benthic community.  However, if this drought 
explanation were the case at least some other 
similarly sized sites in this subbasin should exhibit 
the same pattern.  This was not the case as shown 
by improvement or maintenance of 
bioclassification in Buffalo, Elk Creek, Stoney 
Fork, Moravian, and Mulberry Creeks and North 
Prong Lewis Fork. 
 
Another possible explanation for the lowered 
bioclassification may be due to the brief but acute 
exceedance of historic median daily flow in early 
August (Appendix 1).  However, as was the case 
with several sites sampled in this subbasin after 
the spate, there seemed to be no affect on scour-
sensitive species.  Many baetid mayflies (Baetis 
anoka, B. intercalaris, B. pluto, B. propinquus, B. 
punctiventris, and Centroptilum) were collected in 
abundance after the spate.  It is unclear why the 
benthic community at this site has declined from 
previous sample periods. 
 
Yadkin River, NC 268 (near Legerwood) 
The watershed of the upper Yadkin River drains 
the northeast corner of Caldwell County.  At NC 
268 near Legerwood, the river flows through the 
broad Yadkin River valley below the community of 
Patterson.  At this site, the river is approximately 
10 meters wide.  It is approximately 4.5 miles 
below the benthic invertebrate monitoring site at 
NC 268 near Patterson. 
 


